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(54) METHOD OF MANUFACTURING SEMICONDUCTOR CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a 
semiconductor chip which can prevent warpage deformation. 
SOLUTION: A trench 10 is made in setting resin 7, before hardening the 
setting resin 7 stacked on a wafer 2. Consequently, the stress at the time of 
hardening and shrinking of the setting resin 7 is offset, and warpage 
deformation can be prevented in the wafer 2 as a whole. Moreover, the 
trench 10 is provided in line with a dicing street 9. Dicing work can be 
performed easily, by providing a chip with the trench 10 in advance in 
matching with the cutting section. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of a semiconductor chip of coming to prepare a hardenability 
resin layer on the wafer side after semiconductor device formation. The process which carries out the 
laminating of the hardenability resin before hardening on the wafer side after the (a) aforementioned 
semiconductor device formation at least, (b) — the process which forms a slot in the hardenability resin 
before said hardening, and (c) — the process which stiffens said hardenability resin, and (d) — the 
manufacture approach of the semiconductor chip characterized by having the process which cuts said 
wafer in predetermined magnitude and is used as said semiconductor chip. 

[Claim 2] Said slot is the manufacture approach of the semiconductor chip according to claim 1 
characterized by being prepared according to the dicing street when cutting said wafer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor chip. 
[0002] 

[Description of the Prior Art] the silicon wafer side top of one sheet in which many semiconductor 
devices of the same circuit were formed when manufacturing a semiconductor chip — a conductor — 
after forming a circuit, many semiconductor chips are manufactured from one wafer by carving. The 
outline of the production process is as follows. First, an aluminum electrode pad is prepared in the 
predetermined location by the side of the whole surface, the laminating of the hardenability resin before 
hardening on the field in which the electrode pad was prepared in the wafer with which other parts were 
covered by the protective coat (passivation film) is carried out to the whole surface, and it is made to 
harden it. in this way, the thing for which the beer hall which carries out the laminating of the insulating 
layer on the wafer, for example, is connected to an electrode pad with laser is formed, and the beer hall 
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is filled up with a conductive ingredient — a conductor — a circuit is formed, case a circuit is 
complicated — further — a conductor — the laminating and hardening of hardenability resin are done 
on a circuit — making — the second insulating layer — the above — the same — carrying out — a 
conductor — a circuit is formed, thus, the conductor using the beer hall established in the position of 
the insulating layer by hardenability resin, and its insulating layer — a semiconductor chip is formed on a 
wafer side by forming a circuit by turns. Finally, each semiconductor chip is manufactured by performing 
dicing actuation which carves a wafer into each chip along the dicing street which divides each 
semiconductor chip. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in addition to the laminating of the insulating 
layer formed on a wafer side being carried out only to the one side side of a wafer, the hardenability 
resin used as an ingredient causes contraction at the time of hardening. For this reason, the wafer might 
cause curvature deformation with the hardening reaction of hardenability resin. In a wafer with a 
diameter of 4 inches, such an amount of curvatures of a wafer amounts to 400 micrometers - 600 
micrometers between the center of a wafer, and an edge part, when the first insulating layer with a 
thickness of 20 micrometers is formed and 100 micrometers - 150 micrometers and the second 
insulating layer with a thickness of 50 micrometers - 70 micrometers are formed between the center of 
a wafer, and an edge part. 

[0004] This invention is made in view of the above-mentioned situation, and the purpose is in offering 
the manufacture approach of the semiconductor chip which can prevent curvature deformation of the 
wafer when stiffening hardenability resin. 
[0005] 

[Means for Solving the Problem] The manufacture approach of the semiconductor chip applied to 
invention of claim 1 in order to solve the above-mentioned technical problem It is the manufacture 
approach of a semiconductor chip of coming to prepare a hardenability resin layer on the wafer side 
after semiconductor device formation. The process which carries out the laminating of the hardenability 
resin before hardening on the wafer side after the (a) aforementioned semiconductor device formation at 
least, (b) It is characterized by having the process which forms a slot in the hardenability resin before 
said hardening, the process which stiffens the (c) aforementioned hardenability resin, and the process 
which cuts the (d) aforementioned wafer in predetermined magnitude, and is used as said semiconductor 
chip. 

[0006] Invention of claim 2 is the manufacture approach according to claim 1 , and said slot is 
characterized by being prepared according to the dicing street when cutting said wafer. 
[0007] 

[An operation of invention, and an effect of the invention] Before stiffening hardenability resin, the slot 
is made to form in hardenability resin according to invention of claim 1. Thus, if hardenability resin is 
stiffened after forming a slot, a shrinkage force tends to occur with the hardening reaction of 
hardenability resin, and it is going to curve a wafer. However, since such a shrinkage force goes to hard 
flow mutually in the two sections which adjoin across a slot, shrinkage forces are offset. Thereby, 
curvature deformation can be made to mitigate with the whole wafer. 

[0008] According to invention of claim 2, the slot is prepared according to the dicing street. Thus, a 
dicing activity can be easily done by preparing the slot beforehand according to the cutting part. 
[0009] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized the manufacture 
approach of the semiconductor chip 1 of this invention is explained to a detail, referring to drawing 1 - 
drawing 4 . Especially in the manufacture approach of this semiconductor chip 1, on the 2nd page of a 
wafer, it is a laminating and the process before making it harden and forming insulating layers 1 1 A and 
1 1 B about hardenability resin 7, and it is characteristic to form a slot 10 according to the dicing street 9. 
[0010] The wafer 2 used for a semiconductor chip 1 is a product made from a silicon single crystal, for 
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example, is fabricated by the diameter of 4 inches, and about [ thickness SOOmicrometer ] thin discoid. It 
is manufactured after the semiconductor chip 1 with an one-side configuration [ square ] of about 15mm 
has aligned in all directions to this wafer 2. The electrode pad 3 of aluminum is formed in the position, 
and other parts are covered with one side (setting to drawing 1 A top-face side) of this wafer 2 with the 
passivation film 6. Zincate processing is. performed to the front face of the electrode pad 3. This 
processing enables it to make easy a deposit of a nickel-plating layer or the composite-coatings layer of 
nickel and copper. As zincate processing, a wafer 2 can be performed by being immersed for 10 - 30 
seconds in ordinary temperature into the mixed liquor of the zinc oxide which is a metal salt, and the 
sodium hydroxide as a reducing agent, for example. 

[001 1] Next, a wafer 2 is immersed during a nickel nonelectrolytic plating bath, and the nickel-plating 
layer 4 is deposited on electrode Bud 3. Then, a wafer 2 is immersed in the composite-coatings liquid of 
nickel-copper, and the composite-coatings layer 5 of nickel with a thickness of 0.01 micrometers - 5 
micrometers and copper is formed on the nickel-plating layer 4. 

[0012] Subsequently, photosensitive hardenability resin 7 is applied to the whole surface ( drawing 1 A). 
As hardenability resin 7, a photosensitive epoxy resin and polyimide resin can be used, for example. Next, 
slot 10A from the top face of hardenability resin 7 to the passivation film 6 is formed in the location 
adjusted on the dicing street 9 by performing exposure and a development. Moreover, beer hall 8A is 
formed in coincidence ( drawing 1 B). In this way, after forming slot 10A and beer hall 8A, thickness 
forms first insulating-layer 1 1 A which is about 20 micrometers by performing the hardening reaction of 
hardenability resin 7. Thus, curvature deformation of the wafer 2 accompanying a hardening reaction can 
be made to mitigate by forming slot 10A, before performing the hardening reaction of hardenability resin 
7. 

[0013] Although slot 10A and beer hall 8A were formed in coincidence with this operation gestalt using 
photosensitive hardenability resin 7, after forming and hardening only slot 10A, it is also possible to form 
beer hall 8A using carbon dioxide gas laser. In addition, after forming beer hall 8A, DESUMIA processing 
for removing the resin which remains inside beer hall 8A is performed, next — while being filled up with 
non-electrolytic copper plating and forming beer 12 in beer hall 8A — a first insulating-layer 1 1 A top — 
a conductor — a circuit 13 is formed ( drawing 1 C). 

[0014] Next, after applying photosensitive hardenability resin 7 on first insulating-layer 11 A, the mask 
set by the configuration of the dicing street 9 is given, and before performing exposure and a 
development and stiffening hardenability resin 7, the slot 10 which results in the passivation film 6 is 
formed in hardenability resin 7 ( drawing 2 D). In this way, after forming a slot 10, the hardening reaction 
of hardenability resin 7 is performed and second with a thickness of 50 micrometers - 70 micrometers 
insulating-layer 1 1B is formed. Although it is going to curve a wafer 2 by contraction of hardenability 
resin 7 in the case of this hardening reaction, since such a shrinkage force goes to hard flow mutually in 
the two sections which adjoin across a slot 10, shrinkage forces are offset. For this reason, curvature 
deformation can be made to mitigate in the wafer 2 whole. Since the shrinkage force to which the 
second insulating-layer 1 1B tends to curve a wafer 2 with a hardening reaction rather than first 
insulating-layer 11A since thickness is large becomes large with this operation gestalt especially, before 
forming second insulating-layer 11B, the effectiveness of forming the slot 10 is large. 
[0015] furthermore, carbon dioxide gas laser — the conductor from the front face of second insulating- 
layer 1 1B — beer hall 8B which reaches a circuit 13 is formed ( drawing 2 E). At this time, the 
protection film made from polyethylene terephthalate (not shown) can be stuck on the top face of 
second insulating-layer 1 1B. Thus, by sticking a PET film, it can prevent that the opening edge of beer 
hall 8B spreads in the shape of a earthenware mortar. Then, DESUMIA processing for removing the resin 
which remains inside beer hall 8B is performed. Next, the copper-plating film 14 is formed in the front 
face of second insulating-layer 1 1B, beer hall 8B, and a slot 10 with nonelectrolytic plating ( drawing 2 
F). Then, the catalyst nucleus is given to the copper-plating film 14 by giving a palladium catalyst 
(product made from ATOTEKKU), for example. 
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[0016] Next, opening 15A which was beer hall 8B and this alignment, and turned to the resist 15 one and 
equipped it with the big diameter rather than the diameter of beer hall 8B is formed on the field of this 
copper-plating film 14 by performing exposure and a development, where it carries out the laminating of 
the photosensitive resist 15 for example, with the spin coat and the mask of the predetermined pattern 
is carried out ( drawing 2 G). 

[0017] Next, by performing electrolysis plating, copper is deposited in the location equivalent to opening 
15A on the copper-plating film 14, and the bump pad 16 is formed in it ( drawing 3 H). Subsequently, the 
copper-plating film 14 is removed by exfoliating ( drawing 3 I) and carrying out light etching of the resist 
15 ( drawing 3 J). Subsequently, the photosensitive solder resist 17 is applied to the whole surface 
( drawing 3 K). While forming the opening 18 which opens the center section of the bump pad 16 for 
solder resist 17 to solder resist 17 exposure and by carrying out a development, the slot 10 established 
in the top-face part of the dicing street 9 is opened ( drawing 4 L). In addition, opening 1 8 is used in 
order to form the solder bump 19 who uses in case a semiconductor chip 1 is connected to other 
printed circuit boards etc. 

[0018] Manufacture of a semiconductor chip 1 is completed by finally performing dicing actuation which 
carves a wafer 2 along a slot 10 and the dicing street 9 ( drawing 4 R>4M). 

[0019] As mentioned above, according to this operation gestalt, the slot 10 is formed in hardenability 
resin 7 before stiffening the hardenability resin 7 which carried out the laminating on the 2nd page of a 
wafer (refer to drawing 1 B and drawing 2 R>2D). Thus, if hardenability resin 7 is stiffened after forming 
a slot 10, with the hardening reaction of hardenability resin 7, a shrinkage force tends to occur and it is 
going to curve a wafer 2. However, since such a shrinkage force goes to hard flow mutually in the two 
sections which adjoin across a slot 10, shrinkage forces are offset. Thereby, curvature deformation can 
be made to mitigate in the wafer 2 whole. 

[0020] Moreover, the slot 10 is formed according to the dicing street 9. Thus, a dicing activity can be 
easily done by forming the slot 10 beforehand according to the cutting part. 

[0021] In addition, this invention can deform as follows and can also be carried out. Moreover, the 
technical range of this invention is not limited by these operation gestalten, and reaches. even the equal 
range. 

(1) With this operation gestalt, although the slot 10 was formed according to the dicing street 9, 
according to this invention, it is not necessary to necessarily double the location of a slot and a dicing 
street. 

(2) With this operation gestalt, although the slot 10 is formed about both first insulating-layer 1 1 A and 
second insulating-layer 1 1B, according to this invention, the slot should just be established in one of 
insulating layers at least. In addition, you may make it establish a slot 10 only in second insulating-layer 
1 1 B of a thicker side with this operation gestalt. 

Moreover, what is necessary is just to prepare the slot, before stiffening the resin which forms the 
thickest (the shrinkage force at the time of making it harden is strong) insulating layer when an 
insulating layer amounts to three or more layers. In addition, you may make it prepare a slot about all 
layers, of course also in such a case. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 which shows the manufacture approach of the semiconductor chip in this 
operation gestalt 

(A) The sectional view before the hardening reaction when forming a nickel-plating layer and a 
composite-coatings pad on the aluminum pad prepared in the predetermined location, and carrying out 
the laminating of the hardenability resin further 

(B) The sectional view when making it harden, after establishing a slot and a beer hall in hardenability 
resin, and forming the first insulating layer 

(C) a beer hall — being filled up — the first insulating-layer top — a conductor — the sectional view 
when forming a circuit 

(D) The sectional view when carrying out the laminating of the hardenability resin and preparing a slot 
before a hardening reaction on the first insulating layer 

[Drawing 2] Drawing 2 which shows the manufacture approach of the semiconductor chip of this 
operation gestalt 

(E) The sectional view when forming a beer hall in the second insulating layer 

(F) The sectional view when forming the copper-plating film in the second insulating-layer front face 

(G) Sectional view when preparing a resist on the non-electrolytic copper plating film 

(H) The sectional view when forming bump BADDO 

[Drawing 3] Drawing 3 which shows the manufacture approach of the semiconductor chip of this 
operation gestalt 

(I) Sectional view when exfoliating a resist 

(J) The sectional view when removing the copper-plating film 

(K) The sectional view when preparing solder resist 

(L) The sectional view when preparing opening in solder resist 

[Drawing 4] Drawing 4 which shows the manufacture approach of the semiconductor chip of this 
operation gestalt 

(M) The sectional view of the semiconductor chip when cutting along a dicing street 
[Description of Notations] 

1 — Semiconductor chip 

2 — Wafer 

7 — Hardenability resin 

9 — Dicing street 

10 10A — Slot 
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